Three acanthocephalan parasites, namely Neoechinorhynchus (Neoechinorhynchus) quinghaiensis, Rhadinorhynchus ganapatti, and Bolbosoma sp. are reported for the fi rst time from Philippine fi shes. N. (N.) quinghaiensis (Neoechinorhynchidae) may have been introduced into the country through the importation of carp species from China, where this parasite was fi rst described and is presumed to be naturally occurring. The adult worms of R. ganapatti and the isolated cystacanth of Bolbosoma sp. represent the fi rst record of parasites from both the family Rhadinorhynchidae and Polymorphidae in Philippine waters, respectively. These three new records encompass a third of all listed acanthocephalan parasites that have been reported in Philippine fi sh species to date, highlighting the need for more biodiversity-focused parasitology research, in light of potentially numerous more undocumented parasite species.
Introduction
Parasites from the Phylum Acanthocephala encompass worms with a variety of recorded sizes, and a multitude of intermediate, paratenic, and fi nal hosts (Amin, 1987) . In the Philippines, the fi rst records of acanthocephalan parasites were among fi sh species (Tubangui, 1933) . Herein we report three new records of Acanthocephala isolated from Philippine fi shes together with brief morphological descriptions, also coupled with a list of all recorded Acanthocephala associated with Philippine fi shes as a reference.
Materials and Methods
Acanthocephalans were isolated from various fi sh species taken from fi eld investigations last September to November 2013 in water bodies found South of Luzon Island, Philippines. All fi sh samples were dissected within 24 hours after capture. Isolated acanthocephalan specimens were fi rst extended in cold water for 1 to 3 hours. These were then bound in slides under a cover slip together with pieces of thread for structural support, and were fi xed in AFA (10 mL formaldehyde, 10 mL acetic acid, 200 mL 70 % ethanol) for 24 h. These specimens were then pre-stained in 4 % FeNH 4 (SO 4 ) 2 -H 2 O, stained in Heidenhain's Hematoxylin, and decolorized again in 4 % FeNH 4 (SO 4 ) 2 -H 2 O until light brown, following a 1 to 3 day immersion series for each step depending on the size of each worm. After which, specimens were dehydrated in a series of ethanol concentrations, cleared in xylene, and mounted in Canada balsam. Parasite illustrations were made through the use of a drawing tube mounted on a light compound microscope (Olympus CX21). Listed measurements represent means of morphometric values, while range measurements represented the highest and lowest value observed when variations from multiple measurements were present. All values have been expressed as millimeters (mm), unless otherwise stated. Species identifi cation was accomplished using keys from Amin (1987 Amin ( , 2002 and Amin et al. (2011) . Slide preparations of the acanthocephalan parasites recovered in the study has been deposited as reference specimens in the Parasite Section of the Zoological Reference Collection of the University of Santo Tomas, Manila, Philippines (UST-ZRC-P).
Results and Discussion
We currently report three new records of Acanthocephala from Philippine fi shes. Namely, Neoechinorhynchus quinghaiensis, Rhadinorhynchus ganapatti, and Bolbosoma sp. These three new records encompass a third of all the known species of acanthocephalan parasites associated with Philippine fi shes ( Fig. 1a and b) aspinose, 3.5 long by 1.0 wide, four to fi ve large hypodermic nuclei present. No visible neck, but with an evident restriction in anterior portion of trunk immediately before proboscis. Proboscis (Fig. 1c (2012)). In addition, their qualitative descriptions of the shape and relative size of the trunk, proboscis, proboscis receptacle, and male and female reproductive organs fi t our measurements of N. (N) quinghaiensis in the present study. The only difference in their report is the presence of "large and numerous cement glands", but this can be confi dently argued as synctyal based on their presented micrographs ( (2012)). With these in mind, we conclude that previously reported Neoechinorhyncus sp. from Lake Sampaloc is indeed N. (N.) quinghaiensis. This is the fi rst report of N. (N.) quinghaiensis occurring outside its original reported distribution from various cyprinid species in Qinhai Lake, China (Liqing et al., 1981; Tingbao & Xianghua, 2001) , suggesting that this parasite may have been introduced into the country through the import of Chinese carp species. We retrieved Rhadinorhynchus ganapatti from Katsuwonus pelamis (n=1) purchased from Lipa City fi sh market, October 1, 2013, reportedly coming from fi sh catches taken from Batangas Sea. Two specimens of R. ganapatti were isolated from the liver and gills of the fi sh, but this is presumed to be the result of post mortem migration. R. ganapatti was originally described from marine fi sh species from India (see Amin et al., 2011) . The presence of R. ganapatti in the Philippines may be inferred from the cosmopolitan range of pelagic K. pelamis (Collette et al., 1983) . Our account of this parasite is the fi rst report of an acanthocephalan species from the family Rhadinorhynchidae in the archipelagic waters of the Philippines, to date. The most geographically proximate report of Rhadinorhynchidae would be that of R. trachuri from benthic fi sh in the Pacifi c Ocean (Kovalenko, 1981) .
Classifi cation First report All recorded hosts Locality

CAVISOMIDAE
Cavisoma magnus
Bolbosoma sp. Description (1 female cystacanth): Trunk (Fig. 3a) spinose, 4.2 long by 1.09 wide in equatorial region with a tapering posterior region 0.4 wide, bulbous area present in trunk anterior 0.95 wide. Trunk spines (Fig. 3b ) present in two distinct areas: anterior most region immediately before neck and in bulbous area, with the two spinose regions clearly demarcated by an aspinose zone. Anterior trunk spines arranged in 10 circles of 40 to 45 spines per circle, with each spine 0.13 long. Bulbous area trunk spines slightly We retrieved one specimen of Bolbosoma sp. cystacanth encysted in the visceral wall of Oreochromis niloticus sampled from Lake Taal, September 11, 2013. We identifi ed the cystacanth as Polymorphidae because of the presence of a double-walled proboscis receptacle and a spinose trunk (Amin, 1987) . In addition, we identifi ed the specimen based on the adult features of Bolbosoma, which has a characteristic bulbous anterior trunk, the presence of two bands of trunk spines, and the absence of genital spines (Yamaguti, 1963) . Polymorphidae cystacanths have visibly comparable features with adults in terms of proboscis armature and trunk spine arrangement (see Amin et al., 1995 Amin et al., , 2010 . Also, Bolbosoma can be differentiated from Corynosoma, which extends its trunk spines in the entirety of one side of the trunk and the presence of genital spines (e.g. Braicovich et al., 2005; Sardella et al., 2005; Mašová & Baruš, 2013) . Our account of this parasite is the fi rst report of an acanthocephalan species from the family Polymorphidae in the Philippines, to date. The most geographically proximate report of Polymorphidae would be that of Bolbosoma vasculosum and B. heteracanthe from marine pelagic and benthic fi sh in the Pacifi c Ocean (Kovalenko, 1981) . In addition, this is also one of the very few reports of this cystacanth life stage to be retrieved from inland water bodies, since adult stages of the genera Bolbosoma utilize marine mammals as fi nal hosts (see Santos et al., 2008) . This may be attributed to the unique limnological features of Lake Taal (Papa & Mamaril, 2011) with its slightly elevated salinity (among other unique characteristics) that has allowed the remarkable freshwater speciation of previously landlocked marine species (e.g. Sardinella tawilis, Hydrophis semperi). The presence of Bolbosoma sp. cystacanth in the lake may suggest the continued migratory activity of various fi sh species, which may be utilized as paratenic hosts, from Lake Taal going into and from Batangas Sea through Pansipit River.
